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(54) PRODUCTION OF PLASTIC OPTICAL RBER 

(57)Abstract: 

PURPOSE: To provide a process for easily producing a 
plastic optical fiber having low transmission loss with 
good productivity by embodying desired refractive 
indices. 

CONSTITUTION: Plural homopolymers varying in 
refractive indices are discharged from the plural nozzles 
arranged on plural concentric circles into an extrusion 
die 18 of an extrusion molding machine 16 in such a 
manner that one kind of the homopolyer corresponds to 
every nozzle on the respective concentric circles, by 
which the plastic optical fiber 22 consisting of a fiber- 
like core which Is formed by tightly enclosing plural resin 
layers having the different refractive indices in order of 
the resins of the higher refractive indices from the 
central axis toward the outer side of the radial direction 
and has the refractive index distribution of the refractive 
indices decreasing from the center toward the outer side 
of the radial direction and a clad part which is clad on 
the outer side of the core and has the refractive index 

lower than the refractive index in the central part of the core. The respective resin layers of 
the core described above are formed of the resins consisting of one kind of the respective 
different homopolymers. The extrusion die 1 8 may be of a form having plural groove-like 
discharge holes formed to a concentric shape. 
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S:;^^ i.x^^-)j\^^m\^\^t^<^xmm^tmT't^m 

[0 0 6 6] :^mMmx\^. ^yy K^JfCp^ ^ ^ ^) /u^ 

^/u<?^7}N^;^y tr— , ^r\zm\^x\^^ ^mt^h^ 
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^j^^Tjfy <7)3r^2S. 8:^{t:i^<^;*-^^:/n^7« 
^ y /i^^p^ ^/KZ) jjN^^jf y =r ^mh-^^^^ 
Tify -^--^u^/ hW^&^Bi 2. gt^t^i 4. jf 
mu^Bi 6^r;«jfaLi/-r i seo^^^tro^o * 

bfco j^. 1. 2. 8m^Bi^^?i^n^n> Tfi^'i^y 
10 [0 0 6 7] ^5SMi ^[^^(ciEii , m2.^xm 

3 (a) ^c^^^^^3^fi^^v^T. #;}^^7Ky -r-^- 

. feS6 5 0 nm(cHbT9 0 d B/kmT*feo 

[0 0 6 8] ::L(Dy'^:^^y^ytyr^y<^. U 

Si Omin(75-e>'KWW::##o(t^iR1iiT% 11:^0111 

20 tmrnic^iifm^^m^i^tio :^(ot^(Dmfm^(Dm. 

Jl. 0. 9 d BT'^ofCo 

[0 0 6 9] |^Ji(Dj;5«-> *:|lj[fe15II-ef^. *^5gtct^ 
oT. y/U'^7^^^KD:R^B^^^^{l:^-^fc3 

^^(7)^y-^-:irm'^bfc3mis<^)5^^^y ^ 

JfttiLT. 3g;6-ib^e=3r^-&tp:7'^;^^5'i5^^:7 7' 

30 [0 0 7 0] {mmm4) ^T^w^jt^-t^^^j^— 
1^. ^xm:mm\t^m<r>m'f\^^^y^y:^^iy^^y 

[0 0 7 1] ^y-^— (c. m-^^^it^^co^i^m^B^m 
(I) •cBtftLfe^b;-a'ife^fflv^-5«-g^, 3C7*fi«i®:;as 

\z\^f>-^xmiTmmT-r^mmm^^t:^'r^y'y^ 

y ^ ity T ^ ^^^n^^ tt^x^ 

[0 0 7 2] ■^mMmx\'^. {;yy Vm^:^ ^ ^ V 

my ^/L-tO 2 3 ^it^(Di>B— Yy^^^) ?Vmy 
7^:^7Ky•^-^0=2T||2S> 8 3 i^^b^JO:^^ ^ 3 - K 
50 ^ ^ y ^/pco jts^Tjf y -^-(D =1 ^mhfa^ 



(9) 
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[0 0 7 3] ^is^j 1 1 mm\z^m 1. m2 Rxj^m 

irr^, t6^6 5 Onm{;i||L-C 1 0 0 dB/km-Cfc 

[0 0 7 4] w(7):/^;^^2/i5^^:7r-f^^^x ii: 

^1 Omm(7:)-^>- KU/U-til^tottyhiycffiT*. SIIS^J 1 
ti, 1. 0 d B-efeo/c, 

[0 0 7 5] Jiu_ho<t 5 :!^mMmx\^. :^^m\c^^ 
3 mm(D^ y -^—^M^vfz a sstT:)^}^^^}^ y -e— 

[0 0 7 6] (^Jg0ij5) =3r^ji^^-t-6#^y-^- 
(c. ;^ >^ y /ug^pt ^/L^coj^m>&t;^*^c?:)«^^^fflv> 

[0 0 7 7] ^y-^-ic. fi-g^tt^t:-&*fej(^**$rm* 

(CI) <t:ft^ (Br) xm.^\.fz\\L-^m^m\^^m 

(om^t^^^iizm-^i^^x^ y -^-^m^-r^ ^tic^^^ 
&m(o^(om»:'^^m<o^^mm^2:<:>xm^^^^^ 

\.x^^:)f\^^m\^\^t^^xmii^mmT'r^mi(^m^ 

So 

[0 0 7 8] :^mmmxn. h*^m\c?^ 

IC. ;^^^y/U'®g^^yK7)li6*fijft*^-C$>-5^y 
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y yuggpi ^yuco 1 1 :S:^g^i^T-fe^ n n 

(75;j>^4^y-^-(^=ir»4Ji. 4JS*4^*e«ilfe»-efc 

m^mtt^^^o\z.. '^^')'^—<i^yvwi^mmi2. 
m^^mi 4. wtHbisei eiRunm\.^-( i scDi^;^ 

* * g i^l b ^ T' J ^ J: V \ 
[0 0 7 9] ^Jc, ^[^^{CEII. Igl2^t>-|2l 

3 (a) IC^^tLS3^g^fflV^T. #5j^^7j<y 

aicifmUT. iiCSe 5 O iumo:/^:^^s/^^:7r-r 

ML-Cl 0 O d B/kmT*fcofco 

[00 8 0] i»^K^ :L<r>':fy7s^y^%yr^^'^^. m, 

1. 0 dB-CfeofCo 

[008 1] \^j.±.<n^ 5 1-. *^Jfe«^[|-C(i. 
y-v— Sr. ^^5/ Kffi<Dp«>5^^ y/^K;?<^/v<D>J^^JKy 

[0 0 8 2] (^Jg^de) ^r^fl^^-ra#^y-7- 

[0 0 8 3] :^mmmx\t.. ^y-^-d^^^j^y/^^r 

7i^^7Ky•^-:^)^b^'5:lt5iS^l 4^?i^^UT=»r 
[0 0 8 4] ^fc. ■^'mmmx\^. mw^Tr^^n^y^y 

y^'^y^^yr-< ^<Wkmmi oojffctju^-f 1 8 



(10) 
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JfWLtJ^-r 1 StrMV^-Sig^^^^^s^b-So ^3 (b) -Cti. 

[0 0 8 5] m^(DXo\^. mmmi^mt^±^\^^^t^m 

T-r S ® tff ^5^^ ^ *-r 6 >^ ^ ;^ ^ 5/ 3t :7 7 
I 0 0 8 6 1 ^ ^ >^ Ka5{c:ii7« >5^ ^ y yu^;^ 20 

^yK7);J^^3j<y •x'— <7)=ir® Ig. v^iJ' D cry y yu- 
^al^yK7);J^^?}<y -v'— onr® 2^, h y >^ n n y ^ 
^ y/^®&>^c3 trVi-cO/lN^jif y CD=ir^3S> -rh^ 
^ 13 n y ^ y /b^::/^/K7)/j^^7j^ y -x^— n 4 
-^i^iJ^^nny ^:j^y>^u^:/^yKO/^^2j^y-e— (7? 

^T^5^, --«':¥1^^^oay y/U^y^/UCD/J>^;K 
y -T— (7)=ir^6Ji. ^^-iJ'iJ' pcry iJ^i^^ y/^^>^^y^ 
<7);^;^^y <7)3rS7S. :^^i$^^nny yyu 
®g>^^/i-(7:>/iN^/j<y (7)=iT® 8^, 30 

ny y/U^y^/KO/jN^/Ky c7)=iT^9g<?;:^c^ 

[00 8 7] J: 5 ^ ^ y y^Sr/u:^/^^;^ 

^ii-fc9®c^=ir^i5^^5/ K^^(c, mi, iii2:s.t/iii 

3 (b) ^c;^^i^^gg^Mv^T-S^c:^fttJUT. 
6 5 0 Mmc7):/^><^^.;/i5^5t:7r-f -'^^{^iKbfc. 

5 tc^^n^ ^ mm<D5f^vtxmm^9^<D^mvt<oG i 

6 5 0 nmtCilbTl 0 0 d B/ k mTfeo^fco 

[0 0 8 8] *fc. r(0^7;^^5'i5'5t>'r-r^^(De3^ 50 
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y T ^ ^^(O^^mm^. ^6:^6 5 0 nm^c1oV^Tl 0 0 

MHz • k mT'fe ofco ^ COei^^^CDffliii . m^^^fii 

1 OfgFJ£v^;l t;$sp^bd>{c;^^ofco 

[0 0 8 9] ;i(^>^7;^^>>i5^3t:7r^^<^. B: 

f:i, 0, 9 d BT^i)o;rcio 
[0 0 9 1] 1^. :^^i^MJi2^Jf^^^'5JigT'fe ^ . 'e?ij;t 

T /i^ ^ /u- ^ ;^ X ^ B L ^ y — o >}> ^ Jt? y — ^ 

!9^-**^fflv^Ty ^iJ^ y yuilr/u^/i-^;^r-/^^fiift: 

L^c^y-^— ^fflVN. _hiE^?:>it^co^-^<^ {Affile, 

[0 0 9 2] mm^i^ ='r^j^^-t-s#^y-^- 

tc. y i$^>^ y y^'^T>'^^/^^;^7'/^^fflv^:/hi^^51^^^. ^ 

[0 0 9 3] r/^:3ry^^7)J^^IS^^^t:^ii:n^^^ Ti^' y 
/i-geK»^*:5^^4'(7)J^*-7K* (C-H) ^^^(D\tmt^ 

u^mi^t \.x^^t^^m\z.m^^xmvxmtmT-T 

[0 0 9 4] iJ^^^y Kgjsicy yyusy ^/K ='r{c 
HLTti. y y>'i-i&:ii^/K7)r3T^i^. ^^^y 

/u^:7^n tVucoTjN^Tjf y-v— <^3T^2^, p^^J^i^y/i^ 
g^y^yK7)5i>^;Ky C9='r||3®, y^iJ^y/i'^;^ 
^^/uc^2f:^sj<y-r— o=ir^4®i:JfcSi: 51-. 

tuy h«*&^Ml 2. #^^1^1 4, JfWUiSgl 

6:S:T^JftiiUi/-f 1 8col&^^tTof^o ^.is^i^K 

[0 0 9 5] ?sfeic, mmmitmm^mr. m2mf'm 



(11) 
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r 1 2 0 d B/kmT*feofCc 

[0 0 9 6] ^<D-:t^7.^y^%yr^^'^-^. Bi 

Si OmmO-^vKU'/MC##o(t:/^<^tiiT% HJSW 1 

1. 2dBr*&ofCo 

[0 0 9 7] J^^Ji60J:5{-> ifm:W^AX\t^ im.m\zM 

[0 0 9 8] mmms) ^^jsmt-j^. iii6t;i^$n 
tm^mmmtcom (An) (D:^#/i®»f4i^>^^^i- 

y y K^FP^C^^C3>>*>g^(7)^V^;^^^ y yU-^T* ^y^O/Js 
@Jf*t-I^T$'y:5»* (F) (DSm^^ffiV^. * 

IS. '^\^^(op^m\:i. mifm^±^^^t^mm (c 

fi^W^<Dmt\.x. z,inh^-m.\z.nm\.xy^yys=^ 
y ^ ^y r ^ ^'^^ifmi.tco ^.(D^'yy^^y^ityr^ 

yi^^yr^ ^ »^ .1: ^^0^ byte 

[0 0 9 9] >?^^>;/ KgP^pi yyUg?y5^yUc02j>^7K 

r7/u^n 7< ^ ^ y ^/K7?7f;^7K y (7)3 T 

®3B. 7^ h^^^/W^Ppt ^i)' y/U^;^^/K7);}^^;Jf y 40 

co=ir||4Ji. h y y :^ ^ ^ ^) jv^:^ ^;v(r> 
7^^;J<y O^r^SS. i^>^/^:?hn7«^^ y /WK;^ 
5^/KD;J^^7Ky-e— 60=1 r 116 

y/U^P«5^/UC7);jN^7}f y-^-(0=iT||7^. p'^^y/i- 

®?^^/ucoyi^^7Ky (7)=iril8M, y iJ^iJ' y /i-ggy 

/U607}^^;^?y -x'— <^)=ir||9M. v^^ u n ;^ y 
p«^yuO/i^^;J<y-y— cD=ir||l OS, ^ n p p« 

^ii^ y>'i-K7f ^/u-tDTjN^jj^y -^^ (D^TMi 
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«->^je^y-^-fi, mmmi tf^m\^^i^y hxm 

[0 10 0] U±.(0^bfl:^it^^:^^)^—^^ mi. m 
2RXJ^m3 (a) {^^^tb5^g^ffiVNT-St-Jfmb 

T. ac^e 5 0 jum(7)>^7;^^^y i5^3t:7r-r^^^<tS^U 

pg^it^coG I MHJff^5>*^:^ \.X\^^^:Lti)m hMz, 
ta^tio ::^y:^'f'y^^yr^^<(D^mm^^m^l^ti 
t^^. KS6 5 0 nm{cSU-Cl 0 0 dB/km-Cfe 

[0 10 1] iikd. :z(D':^yy^'f'y^yt':^r^^<^. a: 
Si Omm<?5-^>^KWWC#^o(tfct^li-e. Hffifi^J 1 

fl, 0. 3 d B-C^o/c, 

[0 10 21 )^Ji<7)j;5tc. :^mmmxn. 

y -r— i: . . it^EJfe b^c^ y — (D/J^^tK y -^-^ ^ 
^%yr4^<^Ve-m.X^^:Lhi^7T^-^ic\.. ^K^cDzfy 

^T^^'r^y^yy^^y^%yr-(^'^\t.. is^ifmm^^ 
[0 10 3] {itmm\-A) z^^mK^^^tLmmmi 

^itm^'^x.xmwx.m^x^fLmisfxmcom 

?:e'5m^^07^^^/i<y-^'-^^v^T^»jiiS^J^^^L. (^5 

[0 10 4] i4:tfe^ij 1— 4-cti. tCJl^ilLX 
y ^J'iJ^ y/^K;^^>'^$rMv^^, Mtc. JSSf^Ji#SiJ(;i>' 

v>yh^j^itKM3. mmm±^mc^^^i^^^;<^^ 

[0 10 5] rtLb SoCOlteE^yiC^ilbT, J[JilT<0# 
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[0 10 6] -^ey-^-T-fe^Tf y 

Ji. ^^^a^fil 6 0 d B/km. ftjfa^J^2. 6d 
BT*feo/Co ^y-^-T'fcS^^i^ y/^^^^/UtC®Jf 

"^-^^V^fcilfctfcfiS|3-Cfi. gillS^Ji 1 8 0 d B 
x^km. Stfti^(i2. BdBfcofCo ^/-v—T-fe-S 

y ^JV-^mh^ Ufe^J^ y -v-^lrfflVNyhltiR^iJ 

4TI^. >^i^a^fi3 0 0 dB/km. fttf^^f^S. 20 
0 d BTfoo/do 

[0107] )>J.±.<o^ b t-s ®Sr^5^^^»Sfci??Jc^ 

^ytyr^^'^n. mmm^mt^^^ v—y<>'h^^t^ 
feoTt>. Bmm^Rjj^mjm^<omm\:ii^^^xmf\^x 

Io 1 0 8] 

[mi] 

10 



14c 




[0 10 9] ^fc, ^mm<D-:ry:^^y^%yr-<^<(0 

[Olio] t^eoT. ?i55t3lft}cffiv>5r i:;ei5pr|g;^^^ 
m^^J:^'y:^^iy:^^yr-f^<^±mmBi<mm't^:z 

imi] ^^m\^»m\^m.m^r(.^':^yy^^y^^yr 
-r ymmmm(o-m<om^mx ^ 5 o 
11112] '^^m\:ium\zLm.m^f\.^'^y y^^y ^ ^y r 

[ins] nm\.^^ (om^mx^^, 

[iii5] mmv^(omifm^^^^'t^^i—'fy 

"fy^:^ (Gi) M:/^^^^>i5^3t:7r-f ^^^T^JfflJf^^J- 
[He] Aii<^:*c#:^<cPg^t*t<75@«f*55'*^*r-rSiru 
K><:/7"^/i^>^ (GI) my^y^f-y^ytyr^ 

[117] (s i) M^^^^^^^iJ' 

[^f-^<^l^l^l 

1 o-zf^yy^^yi^^yr^^^mmmm. 1 2-7Ky-r 

— '\yyhmmmm. i4-«*&ff. le-jfwb^ 

1 s-'-Jfrnb^-Y. 2 0---^#^«9. 2 2'-:7^^;?^ 

^yi!^ytyT-(>^<. 2 4--yX/u, 2 e-iimTL. 32 

•^yyh\ 34- -=ir^l®. 3 e' '=iTfS2m. 3 

8 — =ir||3S. 5 o- -=ire 

[[114] 
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[1112] 

8F 7F 6F OF 6F 7F BP 



[HIS] 




iX) <D '!> <^ ^ 
(32) <34) (36) (3B) (36) (34) (32) 



(a) 




(b) 




[115] 



me] 
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[117] 



37^ 



(51)Int.CK6 mnm^ frf^SSIS^-^ FI 

// B 2 9K 33:00 



